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Abstract 
Health care providers (N = 256) completed an online questionnaire to assess their knowledge, per-
ceptions, and use of probiotics and prebiotics. Participants were familiar with probiotics (88%) but 
not with prebiotics (22%). Probiotics (62%) and prebiotics (55%) were perceived as being “somewhat” 
to “quite a bit” beneficial to health (μ = 3.6 ± 1.0 and 3.6 ± 1.2, respectively). Health care providers 
were “quite a bit” to “very much” willing to recommend probiotics (77%) and prebiotics (83%) if 
substantiated with literature. Despite this belief, they did not recommend probiotics (45%) or prebi-
otics (26%) to patients or read current research (75% and 76%, respectively). 
 
Keywords: health care providers, prebiotics, probiotics 
 
The gastrointestinal tract contains up to 100 trillion bacteria that are collectively known as 
the gut microbiota. Because of the potential benefits of the microbiota to host health, stud-
ies are being conducted on the effects of compounds that may beneficially alter gut micro-
biota, such as probiotics and prebiotics. Both probiotics and prebiotics may impact specific 
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functions of the gut microbiota, including immune function, nutrient absorption and me-
tabolism, and bile acid metabolism.1–3 
According to the World Health Organization, probiotics are live microbes that can ben-
efit the host when consumed in sufficient amounts.4 Probiotic function and benefit depend 
on the specific strain used and its ability to survive transit through, and be established in, 
the gastrointestinal tract. Current research suggests that probiotic use may be effective for 
certain conditions such as ulcerative colitis (UC), irritable bowel syndrome (IBS), antibiotic-
associated diarrhea, and necrotizing enterocolitis.5–8 A prebiotic is a selectively fermented 
ingredient that results in specific changes, in the composition and/or activity of the gastro-
intestinal microbiota, thus conferring benefit(s) upon host heath.9 Evidence for the benefit 
of prebiotics for these conditions is more limited, and of these conditions, prebiotics may 
benefit those with IBS the most.10–14 While some research supports the use of probiotics and 
prebiotics for these conditions, not all data support use of these dietary supplements.15 
More randomized controlled trials should be conducted to determine optimal dosage, strain 
(probiotics), and composition (prebiotics) for each condition, as well as determine the ef-
fectiveness of these dietary compounds on additional conditions such as metabolic diseases 
including cardiovascular disease and diabetes. In addition, while probiotics and prebiotics 
are thought to be largely safe for consumption, additional measures to ensure a positive 
safety profile, such as in vitro and in vivo experimentation, are necessary. 
Probiotic and prebiotic market availability has been increasing over the past decade. 
One of the primary concerns with probiotic and prebiotic use is a knowledge deficit on the 
part of both consumers and health care providers. On the basis of data looking at the 
knowledge, use, and perceptions of probiotics and prebiotics in hospitalized patients, pa-
tients use probiotics (56%) and prebiotics (33%) for health but are not knowledgeable about 
the products and their appropriate use.16 This prevalent and uninformed use, coupled with 
the growing body of evidence supporting probiotic and prebiotic effectiveness, empha-
sizes the importance of the health care provider to become well informed about this topic 
and to provide the most appropriate recommendations for use. Despite this importance, 
limited research has been conducted on the knowledge, perceptions, and use of probiotics 
and prebiotics among health care providers. In the present study, registered dietitians, 
nurses, nurse practitioners, physicians, pharmacists, and physician assistants were sur-
veyed to assess these parameters in health care providers working at an urban medical 
center. 
 
Methods 
 
Study design 
A cross-sectional survey design using an online questionnaire through SurveyMonkey 
(Portland, Oregon) was used for this study. The questionnaire included questions about 
the knowledge, perceptions, and use of probiotics and prebiotics in medical center health 
care providers and was designed to obtain both quantitative and qualitative data. The tar-
get population for this study was health care providers currently employed at a large ur-
ban medical center in Chicago, Illinois. The sample included registered dietitians, nurses, 
nurse practitioners, physicians, pharmacists, and physician assistants who were employed 
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at the time of questionnaire administration. The research sample was extracted from the 
institution email list and telephone directory. 
 
Questionnaire design 
The questionnaire was modeled after a previously developed questionnaire conducted by 
the same medical center researchers and was originally designed to assess hospitalized 
patients’ knowledge, perceptions, and use of probiotics and prebiotics.16 For this, questions 
were developed on the basis of the research objectives and consisted of 3 sections that in-
cluded demographic information, probiotic questions, and prebiotic questions, all de-
signed to assess these factors in health care providers. The probiotic and prebiotic sections 
were designed to measure health care provider knowledge, perceptions, and use of probi-
otics or prebiotics. 
 
Data collection 
Approval from the institutional review board was received before beginning the study. 
Before the administration of the survey, 20 pilot questionnaires were emailed to medical 
center health care providers to gain feedback on questionnaire methodology and clarity. 
Description of the study purpose and a link to the questionnaire on the SurveyMonkey 
website were emailed to the health care providers. A modified Dillman method was used 
to increase response rate; 2 follow-up emails were sent, each 1 week after the previous email. 
An evaluation was also completed by the pilot study participants, which included ques-
tions concerning the amount of time required to complete the survey, the clarity of scales 
and questions, and any technical errors while completing the questionnaire. The respond-
ents did not express any concerns with the pilot questionnaire or the survey process, so no 
changes were made to the instrument and associated administration methods. 
The study questionnaire was administered in August 2011 in the same manner as the 
pilot, using a modified Dillman method with the same initial email and 2 proceeding follow-
up emails 1 week apart. The initial email was sent to the potential subjects with a descrip-
tion of the questionnaire and a link to access it through the SurveyMonkey website; all 
responses were anonymous. As an incentive for participation, health care providers who 
completed the questionnaire were invited to an informational session on probiotics and 
prebiotics held after study completion. Current literature and products on the market were 
discussed, and participants were able to sample probiotic and prebiotic products. 
 
Data analysis 
SPSS PASW (version 18, 2009, SPSS, Inc., an IBM Company, Chicago, Illinois) was used for 
all data analyses. Descriptive statistics were run for all items, and means, standard deviations, 
and frequencies were calculated to describe distributions and differences in knowledge, 
perceptions, and use of probiotics and prebiotics. Differences between demographic and 
employment characteristics (gender, age, race, education level, and occupation) and pro-
biotic and prebiotic consumption, reading of current peer-reviewed literature, beneficial 
beliefs, harmful beliefs, willingness to recommend if substantiated by literature and famil-
iarity were analyzed through χ2 analysis. 
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Findings and Discussion 
 
A total of 3004 questionnaires were emailed to medical center health care providers. Over-
all, 309 were deemed undeliverable because of a change of employment status resulting in 
invalid emails. Of the 2695 individuals who received the questionnaire, 273 participants 
began the questionnaire, and 245 were considered valid as determined by completing at 
least 2 of the 3 questionnaire sections. The data from the pilot study (n = 11) were combined 
with the data from the proceeding questionnaire to give usable responses from 256 partic-
ipants because no changes were made to the study questionnaire on the basis of the pilot 
study of health care provider input. 
The response rate for the combined pilot study and questionnaire was 9%. When strat-
ified by profession, response rate was 32% for registered dietitians, 13% for nurses, 7% for 
physicians, and 30% for other (pharmacists and physician assistants). Of the 245 respond-
ents, 4% were registered dietitians, 49% nurses, 39% physicians, and 9% other. Most of the 
participants were female (74%) and white (77%), with 10% Asian/Pacific Islander and 13% 
categorized as other (Table 1). 
The participant specialty areas were collapsed into 5 categories and included internal 
medicine (33%), family medicine (18%), general (11%), neurology (9%), and other (29%). 
The patient population served included inpatient (42%) and outpatient (20%), with 38% of 
the sample working in both settings. Half of the participants (50%) had been in practice for 
0 to 4 years compared with 5 to 9 years (16%), 10 to 19 years (12%), and 20 or more years 
(22%). 
 
Probiotic and prebiotic knowledge 
When asked whether familiar with the term “probiotic” or “prebiotic,” health care provid-
ers appeared more familiar with the term “probiotic” (88%) than “prebiotic” (22%); how-
ever, this difference was not statistically significant (P = .054). The percent difference in 
perceived familiarity could be due to marketing advertisements of probiotic-fortified prod-
ucts available to consumers, such as Dannon Activia and Yoplait YoPlus, but this is not 
clear. In addition, products containing prebiotics are generally being marketed as “contain-
ing fiber” rather than using the term “prebiotic”; this is likely to contribute to the unfamil-
iarity of the health care providers with the term. 
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Table 1. Demographic Characteristics of Medical 
Center Health Care Providers 
 n (%a) 
Gender  
     Male 66 (26) 
     Female 188 (74) 
Race  
     White 197 (77) 
     Asian/Pacific Islander 26 (10) 
     Other (blacks, Hispanics) 33 (13) 
Position  
     Nurseb 125 (49) 
     Physicianc 100 (39) 
     Registered dietitian 9 (3) 
     Otherd 22 (9) 
Area of specialty  
     Internal medicine 85 (33) 
     Family medicine 45 (18) 
     General 28 (11) 
     Neurology 24 (9) 
     Other 74 (29) 
Patient population  
     Inpatient 105 (41) 
     Outpatient 50 (20) 
     Inpatient and outpatient 98 (39) 
Years in practice  
     0–4 127 (50) 
     5–9 42 (16) 
     10–19 31 (12) 
     ≥ 20 55 (22) 
a. Based on the total subjects who responded 
(n = 249–256). 
b. Includes nurses, nurse practitioners, registered 
nurses, and clinical nurse specialists. 
c. Includes residents, fellows, and attendings. 
d. Includes pharmacists and physician assistants. 
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Only those who stated they were familiar with the “probiotic” or “prebiotic” term were 
able to complete the remainder of the respective section. Of those familiar with the terms, 
a majority were able to select the correct definition from a list of 4 definitions, with 91% 
choosing the correct definition of probiotics and 78% choosing the correct definition of 
prebiotics (Table 2). 
 
Table 2. Definitions of Probiotics and Prebiotics Selected by Medical Center Health Care Providers 
Definitiona n (%b) 
Probiotics  
     Probiotics are live bacteria that are helpful to your health when you eat themc 222 (91) 
     Probiotics are fibers that help feed the good bacteria in your body 18 (7) 
     Probiotics are natural antibiotics 5 (2) 
     Probiotics are cleaning products to help kill bacteria on fruit and vegetables 0 (0) 
     Probiotics are substances that make food taste sweeter 0 (0) 
Prebiotics  
     Prebiotics are food that you eat that can help the good bacteria in your bodyc 54 (78) 
     Prebiotics are live bacteria that are helpful to your health when you eat them 12 (17) 
     Prebiotics are a type of vitamin to help health 2 (3) 
     Prebiotics are drugs to help lower blood pressure 1 (1) 
     Prebiotics are harmful chemicals 0 (0) 
a. Listed from greatest to least selected definition for both probiotics and prebiotics from the list of 5 definitions. 
b. Based on the total number of subjects who responded as being familiar with probiotics (n = 245) and prebiotics 
(n = 69). 
c. Correct definition. 
 
Both the correct probiotic and prebiotic definitions were an option in each of the ques-
tions pertaining to familiarity. The second most common response to the probiotic ques-
tion was the prebiotic definition (7%), and the second most common response to the 
prebiotic question was the probiotic definition (17%). This indicates that health care pro-
viders may be familiar with the terms but, in certain cases, may not fully understand the 
difference between probiotics and prebiotics. Familiarity with the terms did not differ by 
demographics. When specifically examining registered dietitian response, 100% were fa-
miliar with probiotics and prebiotics, and 100% answered the correct definition for both. 
Only results from those who stated they were familiar with the terms “probiotic” (88%) 
and “prebiotic” (22%) and able to correctly define the term from the list of 4 definitions 
were included in the subsequent analyses. 
Overall, most of the participants had not read any recent peer-reviewed publications on 
probiotics (75%) or prebiotics (76%). Chi-square analysis indicated a difference between 
the number of health care providers who recently read peer-reviewed probiotic (25%) and 
prebiotic (24%) publications (P = .001). Of the health care providers who had recently read 
publications, only 21% had read about both probiotics and prebiotics. The low percentage 
of health care providers who have read about these topics suggests that their sources of 
knowledge may not be based on peer-reviewed literature but rather on media advertise-
ments or word of mouth. There was a difference in the frequency of reading the probiotic 
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peer-reviewed literature based on gender, with 35% of males and 20% of females having 
read these publications (P = .024). Also, a difference was found in the reading of probiotic 
literature based on position, with 89% of registered dietitians, 15% of nurses, 29% of phy-
sicians, and 24% of other having read these publications (P < .001). 
 
Probiotic and prebiotic perceptions 
Participants were asked perceived impact of probiotics and prebiotics on health and will-
ingness to recommend either to patients. On a scale of 1 to 5, with 1 being “not at all” and 
5 being “very much,” probiotics (62%) and prebiotics (57%) were mostly perceived as being 
“somewhat” (score = 3) to “quite a bit” (score = 4) beneficial to overall health (μ = 3.6 ± 1.0 
and 3.5 ± 1.2, respectively), and probiotics (97%) and prebiotics (90%) were perceived as 
“not at all” (score = 1) to “a little” (score = 2) harmful to health (μ = 1.2 ± 0.5 and 1.3 ± 0.8, 
respectively) (Table 3). This is similar to a study asking gastroenterologists about the safety 
of probiotics; all (n = 56) believed probiotics to be safe for consumption.17 
 
Table 3. Health Care Provider Perceptions of Probiotics and Prebiotics 
Question 
n 
Not 
at All 
A 
Little 
Some-
what 
Quite 
a Bit 
Very 
Much 
Mean 
± SDa 
n (%b) 
Probiotics        
   Do you believe probiotics 
     are beneficial for health? 
222 0 (0) 31 (14) 74 (33) 64 (29) 53 (24) 3.6 ± 1.0 
   Do you think that probiotics 
     are harmful for health? 
222 177 (80) 38 (17) 5 (2) 0 (0) 1 (1) 1.2 ± 0.5 
   If substantiated by peer- 
     reviewed literature, 
     would you be willing to 
     recommend probiotics to 
     your patients? 
220 2 (1) 3 (1) 45 (21) 77 (35) 93 (42) 4.2 ± 0.9 
Prebiotics        
   Do you believe prebiotics 
     are beneficial for health? 
51 3 (6) 7 (14) 13 (26) 16 (31) 12 (24) 3.6 ± 1.2 
   Do you think that prebiotics 
     are harmful for health? 
51 41 (80) 5 (10) 4 (8) 0 (0) 1 (2) 1.4 ± 0.8 
   If substantiated by peer- 
     reviewed literature, 
     would you be willing to 
     recommend prebiotics to 
     your patients? 
52 1 (2) 0 (0) 8 (15) 14 (27) 29 (56) 4.2 ± 1.0 
a. Scale: 1 = not at all; 2 = a little; 3 = somewhat; 4 = quite a bit; 5 = very much 
b. Based on the total number of responses for each question (n = 51–222). 
 
Registered dietitians believed that probiotics (89%) and prebiotics (78%) were beneficial 
to overall health and not harmful to health (100% and 89%, respectively); there were no 
statistically significant differences in these perceptions based on position. Despite a major-
ity not reading peer-reviewed literature on probiotics and prebiotics, health care providers 
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would be “quite a bit” to “very much” willing to recommend probiotics (77%) and prebi-
otics (83%) if substantiated by peer-reviewed literature. In addition, registered dietitians 
would be “quite a bit” to “very much” willing to recommend probiotics (100%) and prebi-
otics (89%) if substantiated by peer-reviewed literature. 
Health care providers were asked how they perceived probiotics and prebiotics would 
impact specific health conditions and provided their response on the same scale of 1 to 5 
(1, “not at all”; 5, “very much”). A majority of providers stated that probiotics were “some-
what” (score = 3), “quite a bit” (score = 4), or “very much” (score = 5) beneficial for gut 
health (general digestion/gut health [91%; μ = 3.9 ± 1.0], IBS [88%; μ = 3.5 ± 1.0], Crohn’s 
disease [CD] [75%; μ = 3.1 ± 1.2], UC [74%; μ = 3.1 ± 1.2]), and immune health (76%; μ = 3.3 
± 1.2) (Table 4). In another study, more health care providers (98%) believed that probiotics 
were beneficial for gastrointestinal illnesses; however, these participants were gastroenter-
ologists and therefore may have a different perspective regarding the benefits of probiotic 
use.17 Despite this belief, literature to support the use of probiotics for many health condi-
tions, including CD, is lacking. 
Prebiotics were perceived as the most beneficial for the same health conditions, with 
health care providers believing that prebiotics were “somewhat,” “quite a bit,” or “very 
much” beneficial for gut health (general digestion/gut health [84%; μ = 3.7 ± 1.1], IBS [84%; 
μ = 3.5 ± 1.1], CD [71%; μ = 3.1 ± 1.2], UC [68%; μ = 3.1 ± 1.2]), and immune health (62%; 
μ = 3.0 ± 1.3).While probiotics and prebiotics were perceived as most beneficial for diges-
tion/gut health, the knowledge of health care providers specializing in gastroenterology 
was not able to be determined because of lack of an adequate number of participants in 
this specialty area (n = 4). 
Differences in perceptions of probiotics on various health conditions were assessed by 
demographics. For all conditions, perceptions differed by position, with more registered 
dietitians and nurses believing in the benefits of probiotics on these health conditions than 
did physicians or other (P < .05). Differences in perception of probiotic benefit existed by 
gender with the following conditions: general digestion/gut health (P = .001), IBS (P = .001), 
CD (P = .019), immune health (P = .001), mental health/stress (P = .01), and heart health 
(P = .001); females appeared more likely to believe that probiotics were beneficial for these 
conditions than were males. Additional differences were seen on the basis of the patient 
population, race, and area of specialty as listed in Table 4. No significance was found on 
the basis of years in practice. 
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Table 4. Health Conditions for Which Health Care Providers Perceive Probiotics and Prebiotics 
to Be Beneficial 
Health Condition n 
Not 
at All 
A 
Little 
Some-
what 
Quite 
a Bit 
Very 
Much 
Mean 
± SDa 
Question n (%b) 
Probiotics        
   General digestion/gut 
     healthc,d,e 
222 3 (2) 16 (7) 61 (28) 70 (32) 72 (32) 3.9 ± 1.0 
   Irritable bowel 
     syndromed,e,f 
222 7 (3) 20 (9) 86 (39) 68 (31) 41 (19) 3.5 ± 1.0 
   Immune healthd,e 222 23 (10) 30 (14) 67 (30) 54 (24) 48 (22) 3.3 ± 1.2 
   Crohn diseased,e 221 26 (12) 38 (13) 89 (40) 45 (20) 33 (15) 3.2 ± 1.2 
   Ulcerative colitise,f 222 29 (13) 27 (12) 84 (38) 50 (23) 30 (14) 3.1 ± 1.2 
   Allergiese 222 40 (18) 39 (18) 73 (33) 37 (17) 33 (15) 2.9 ± 1.3 
   Overweight/obesitye,f 220 72 (33) 48 (22) 50 (23) 29 (13) 21 (10) 2.5 ± 1.3 
   Mental health/stressd,e,f 222 75 (34) 53 (24) 52 (24) 23 (10) 18 (8) 2.4 ± 1.3 
   Heart healthd,e,g 222 75 (34) 46 (21) 54 (24) 26 (12) 20 (9) 2.4 ± 1.3 
Prebiotics        
   General digestion/gut 
     healthd,e 
54 2 (4) 6 (12) 12 (24) 17 (33) 14 (28) 3.7 ± 1.2 
   Irritable bowel syndromec,e 54 2 (4) 6 (12) 16 (32) 16 (32) 10 (20) 3.5 ± 1.1 
   Ulcerative colitisd,e,f,g 54 6 (12) 10 (20) 14 (28) 13 (26) 7 (14) 3.2 ± 1.3 
   Crohn diseased,e,g 54 5 (10) 19 (18) 16 (33) 13 (27) 6 (12) 3.2 ± 1.2 
   Immune healthd,e 50 8 (16) 11 (22) 12 (24) 10 (20) 9 (18) 3.1 ± 1.4 
   Allergiesd,e 50 12 (42) 10 (20) 14 (28) 7 (14) 7 (14) 2.8 ± 1.4 
   Heart healthd 49 18 (37) 5 (10) 13 (27) 7 (14) 6 (12) 2.7 ± 1.5 
   Overweight/obesitye 50 17 (34) 9 (18) 11 (22) 6 (12) 7 (14) 2.6 ± 1.4 
   Mental health/stresse 50 23 (46) 6 (12) 10 (20) 6 (12) 5 (10) 2.4 ± 1.5 
a. Scale: 1 = not at all; 2 = a little; 3 = somewhat; 4 = quite a bit; 5 = very much 
b. Based on the total number of responses for each condition (n = 49–222). 
c. Differences based on race, χ2 analysis (P < .05). 
d. Differences based on gender, χ2 analysis (P < .05). 
e. Differences based on position, χ2 analysis (P < .05). 
f. Differences based on the area of specialty, χ2 analysis (P < .05). 
g. Differences based on the patient population, χ2 analysis (P < .05). 
 
When comparing prebiotic beliefs with demographics, significance was found on the 
basis of the position for the following conditions: general digestion/gut health (P = .006), 
CD (P = .021), UC (P = .011), allergies (P = .003), immune health (P = .006), overweight/obe-
sity (P = .037), and mental health/stress (P = .001), with more nurses believing prebiotics to 
be beneficial when compared with registered dietitians, physicians, or other. Similar to 
probiotics, differences in beliefs that prebiotics are beneficial for general digestion/gut 
health (P < .001), IBS (P = .010), CD (P < .001), UC (P < .001), allergies (P = .007), immune 
health (P < .001), and heart health (P = .019) were found on the basis of gender, with more 
females than males believing prebiotics were beneficial. Chi-square analysis showed that 
believing prebiotics are beneficial for CD and UC is based on the patient population 
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served, with the inpatient-only group believing they were most beneficial when compared 
with the outpatient-only group or the inpatient/outpatient group. When examining differ-
ences in beliefs based on race, IBS (P = .044) and UC (P = .025) were significant, with whites 
being more believing than Asians/Pacific Islanders and others. No significant difference 
was found between beliefs that prebiotics are beneficial, based on specialty or years in 
practice. 
 
Probiotic and prebiotic use 
Despite believing that probiotics and prebiotics are beneficial, the majority of the health 
care providers had never recommended probiotics (55%) or prebiotics (74%). This may be 
because of lack of knowledge about recent peer-reviewed literature and an understanding 
that their belief may not be based on this literature. However, the majority of registered 
dietitians had recommended probiotics and prebiotics (78% and 67%, respectively). Rec-
ommendation practices may be influenced by knowledge, with 59% not recommending 
probiotics or reading current literature and 65% not recommending prebiotics or reading 
literature. 
Of the participants who had recommended probiotics, they recommended them “never/ 
rarely” to “a few times a year” for general health/gut digestion (57%), IBS (70%), CD (86%), 
UC (84%), allergies (79%), immune health (75%), overweight/obesity (89%), mental health/ 
stress (89%), and heart health (90%) (Table 5). This pattern existed for prebiotic recommen-
dations as well, with a majority of the health care providers recommending prebiotics 
“never/rarely” for most conditions. Some health care providers (10%) recommend “frequent 
use” of prebiotics for certain conditions such as general digestion/gut health and IBS, and 
16% recommended “a few times a week” or “daily” for these 2 conditions. 
If participants recommended probiotics or prebiotics, they were asked about the specific 
products that they recommend. Participants were asked to free-text their responses rather 
than selecting from a list, and all of these responses were included independent of their 
accuracy. The most common probiotic products recommended were yogurt (15%), Lacto-
bacillus (13%), and other (16%), which included Bifidobacteria (1%), unspecified over-the-
counter products, Kefir, Bio-K Plus, and Florajen. It is unknown whether participants were 
referring to standard yogurt or yogurt-containing probiotics, such as Activia or Yoplait 
YoPlus when answering “yogurt.” Activia was recommended 8% of the time. As Lactoba-
cillus was recommended 13% of the time by the health care providers who recommended 
probiotics, it suggests that it is more well known to health care providers than Bifidobacteria 
(1%). Specific probiotic supplements, such as Florastor (9%), Align, (7%), Culturelle (5%), 
and VSL#3 (4%) were recommended, suggesting that some health care providers are aware 
of the current probiotic market. 
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Table 5. Health Conditions for Which Health Care Providers Have Recommended Probiotics and 
Prebioticsa 
Health Condition 
Never/ 
Rarely 
A Few 
Times 
a 
Year Monthly 
A Few 
Times 
a 
Month 
Weekl
y 
A Few 
Times 
a 
Week Daily 
Mean 
± SDb 
n (%c) 
Probiotics         
   General digestion/gut 
     health 
21 (22) 33 (35) 7 (7) 11 (12) 7 (7) 8 (8) 8 (8) 3.1 ± 1.9 
   Irritable bowel 
     syndrome 
44 (49) 19 (21) 7 (8) 6 (7) 5 (6) 5 (6) 4 (4) 2.3 ± 1.8 
   Crohn disease 57 (68) 15 (18) 4 (5) 3 (4) 1 (1) 3 (4) 1 (1) 1.7 ± 1.3 
   Ulcerative colitis 57 (66) 15 (17) 4 (5) 5 (6) 1 (1) 3 (4) 1 (1) 1.7 ± 1.4 
   Allergies 66 (73) 5 (6) 3 (3) 6 (7) 3 (3) 4 (4) 3 (3) 1.9 ± 1.7 
   Immune health 59 (66) 8 (9) 3 (3) 6 (7) 3 (3) 8 (9) 2 (2) 2.1 ± 1.8 
   Overweight/obesity 76 (86) 2 (2) 1 (1) 6 (7) 1 (1) 1 (1) 1 (1) 1.4 ± 1.2 
   Mental health/stress 75 (86) 2 (2) 1 (1) 3 (3) 1 (1) 4 (5) 1 (1) 1.5 ± 1.4 
   Heart health 76 (87) 2 (2) 2 (2) 3 (3) 3 (3) 0 (0) 1 (1) 1.4 ± 1.1 
Prebiotics         
   General digestion/gut 
     health 
0 (0) 1 (8) 2 (17) 1 (8) 3 (25) 4 (33) 1 (8) 4.8 ± 1.7 
   Irritable bowel 
     syndrome 
3 (25) 3 (25) 2 (17) 0 (0) 0 (0) 3 (25) 1 (8) 3.6 ± 2.3 
   Crohn disease 5 (42) 2 (17) 1 (8) 0 (0) 0 (0) 3 (25) 1 (8) 3.4 ± 2.6 
   Ulcerative colitis 4 (33) 3 (25) 1 (8) 0 (0) 0 (0) 3 (25) 1 (8) 3.5 ± 2.5 
   Allergies 6 (11) 1 (8) 0 (0) 2 (17) 0 (0) 2 (17) 1 (8) 3.2 ± 2.5 
   Immune health 6 (43) 2 (14) 0 (0) 2 (14) 0 (0) 2 (14) 2 (14) 3.2 ± 2.5 
   Overweight/obesity 4 (33) 2 (17) 0 (0) 2 (17) 1 (8) 2 (17) 1 (8) 3.6 ± 2.4 
   Mental health/stress 7 (64) 0 (0) 0 (0) 2 (18) 0 (0) 2 (18) 0 (0) 2.8 ± 2.4 
   Heart health 5 (42) 2 (17) 0 (0) 1 (8) 1 (8) 2 (17) 1 (8) 3.4 ± 2.5 
a. Based on the total number of health care providers who have recommended probiotics (n = 100; 46%) 
and prebiotics (n = 14; 26%). 
b. Scale: 1 = never/rarely; 2 = a few times a year; 3 = monthly; 4 = a few times a month; 5 = weekly; 6 = a few 
times a week; 7 = daily 
c. Based on the total number of responses for each condition (n = 11–95). 
 
As stated by the participants, prebiotic products recommended were whole grains 
(13%), fruit (13%), vegetables (13%), Metamucil (13%), and other (23%). The other category 
included flax, Nutraflora, and natural foods. Activia (6%) and yogurt (6%) were listed, 
suggesting confusion between the probiotic and prebiotic definitions despite the correct 
answer to these definitions in the questionnaire. As whole foods such as fruit and vegeta-
bles were recommended, this suggests that health care providers may be discussing overall 
nutrition with their patients but may incorrectly perceive the potential role of these foods 
in modification of gut microbiota. Correct sources of prebiotics including fermented foods 
(4%) and inulin (4%) were infrequently recommended to patients by health care providers, 
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suggesting that only a small percentage of health care providers are recommending appro-
priate prebiotics. 
In addition to patient recommendation, personal consumption was assessed for both 
probiotics and prebiotics. Personal consumption (past or current) was 64% for probiotics 
and 34% for prebiotics. Of the registered dietitians, the majority had consumed probiotics 
(89%) and prebiotics (78%). A range of consumption was evident for all participants, with 
“weekly” to “daily” consumption of probiotics at 40% and prebiotics at 48% and “never/rarely” 
to “monthly” consumption of probiotics at 41% and prebiotics at 34%. On the basis of per-
sonal consumption, a significant difference existed in recommendation practices; of those 
who had suggested probiotics to their patients, 75% had personally consumed probiotics 
whereas 25% had not (P = .000). Differences in prebiotic recommendations based on per-
sonal consumption could not be assessed because of inadequate sample numbers for χ2 
analysis. Personal consumption practices for both probiotics and prebiotics were also in-
fluenced by reading publications (P < .05). A total of 44% of health care providers had con-
sumed but not read publications on probiotics, whereas 17% had consumed but not read 
publications on prebiotics. This suggests that despite a lack of knowledge on probiotics, 
health care providers may still consume them, but this applies less so to prebiotics. 
 
Strengths 
A strength of the study was the sample population (N = 256) that captured various health 
care providers, including registered dietitians, nurses, and physicians. The pilot study al-
lowed the questionnaire to be assessed for clarity, amount of time to complete, and tech-
nical errors. The survey took a short duration of time to complete (∼10–15 minutes), and 
the informational session gave the respondents an incentive to complete the questionnaire. 
Also, an attempt to maximize the number of respondents by sending the questionnaire 3 
different times was made. 
 
Limitations 
Locating health care provider email addresses was done manually, but some of the health 
care providers were likely missed and therefore did not receive the questionnaire. Despite 
the attempt to encourage participation, the response rate was only 9%. Since the sample 
was from a teaching hospital, the results may not be representative of community hospitals 
or clinics. 
 
Conclusions 
 
Health care providers are familiar with probiotics but not prebiotics; in contrast, registered 
dietitians were familiar with both probiotics and prebiotics. While health care providers 
believe that both probiotics and prebiotics are beneficial to overall health, they frequently 
do not recommend them to patients nor read the research related to these dietary sub-
stances. Health care providers believe that probiotics and prebiotics are most beneficial to 
general digestion/gut health, IBS, CD, and UC. The results of this study provide registered 
dietitians and other health care providers with information about knowledge, perceptions, 
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and use of probiotics and prebiotics, and emphasize the importance of education to best 
provide recommendations to patients. 
 
References 
 
1. Blaut M, Clavel T. Metabolic diversity of the intestinal microbiota: implications for health and 
disease. J Nutr. 2007;137(3)(suppl 2):751S–755S. 
2. Gareau MG, Sherman PM, Walker WA. Probiotics and the gut microbiota in intestinal health 
and disease. Nat Rev Gastroenterol Hepatol. 2010;7(9):503–514. 
3. Mulder IE, Schmidt B, Stokes CR, et al. Environmentally-acquired bacteria influence microbial 
diversity and natural innate immune responses at gut surfaces. BMC Biol. 2009;7:79. 
4. Guidelines for the Evaluation of Probiotics in Food. Report of a Joint FAO/WHO Working Group on 
Drafting Guidelines for the Evaluation of Probiotics in Food. London, ONT, Canada: Food and 
Agriculture Organization of the United Nations, World Health Organization; 2002. 
5. Shen J, Zuo ZX, Mao AP. Effect of probiotics on inducing remission and maintaining therapy in 
ulcerative colitis, Crohn’s disease, and pouchitis: meta-analysis of randomized controlled trials. 
Inflamm Bowel Dis. 2014;20(1):21–35. 
6. Moayyedi P, Ford AC, Talley NJ, et al. The efficacy of probiotics in the treatment of irritable 
bowel syndrome: a systematic review. Gut. 2010;59(3):325–332. 
7. Alfaleh K, Anabrees J, Bassler D. Probiotics reduce the risk of necrotizing enterocolitis in preterm 
infants: a meta-analysis. Neonatology. 2010;97(2): 93–99. 
8. de Vrese M, Marteau PR. Probiotics and prebiotics: effects on diarrhea. J Nutr. 2007;137(3)(suppl 
2):803S–8011S. 
9. Gibson G, Scott K, Rastall R, et al. Dietary prebiotics: current status and new definition. Food Sci 
Technol Bull Funct Foods. 2010;7:1–19. 
10. Scaldaferri F, Gerardi V, Lopetuso LR, et al. Gut microbial flora, prebiotics, and probiotics in 
IBD: their current usage and utility. Biomed Res Int. 2013;2013:435268. 
11. Roberfroid M, Gibson GR, Hoyles L, et al. Prebiotic effects: metabolic and health benefits. Br J 
Nutr. 2010;104(suppl 2):S1–S63. 
12. Silk DB, Davis A, Vulevic J, Tzortzis G, Gibson GR. Clinical trial: the effects of a trans-galactooli-
gosaccharide prebiotic on faecal microbiota and symptoms in irritable bowel syndrome. Aliment 
Pharmacol Ther. 2009;29(5):508–518. 
13. ESPGHAN Working Group on Probiotics and Prebiotics, Szajewska H, Weizman Z, et al. Inulin 
and fructo-oligosaccharides for the prevention of antibiotic-associated diarrhea in children. Re-
port by the ESPGHAN working group on probiotics and prebiotics. J Pediatr Gastroenterol Nutr. 
2012;54(6):828–829. 
14. Srinivasjois R, Rao S, Patole S. Prebiotic supplementation in preterm neonates: updated system-
atic review and meta-analysis of randomised controlled trials. Clin Nutr. 2013;32(6):958–965. 
15. Allen SJ, Wareham K, Wang D, et al. Lactobacilli and bifidobacteria in the prevention of antibiotic-
associated diarrhoea and Clostridium difficile diarrhoea in older inpatients (PLACIDE): a ran-
domised, double-blind, placebo-controlled, multicentre trial. Lancet. 2013;382(9900):1249–1257. 
16. Betz M. Knowledge, Use, and Perceptions of Probiotics and Prebiotics in Rush University Medical Center 
Patients [MS thesis]. Chicago, IL: Rush Medical Center; 2011. 
17. Williams MD, Ha CY, Ciorba MA. Probiotics as therapy in gastroenterology: a study of physi-
cian opinions and recommendations. J Clin Gastroenterol. 2010;44(9):631–636. 
